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SECTION 3
3.74 PILING
I NDEX

Design
Pife Capacities — SE!SMIC Preformance Category A

Pile Capacities — SEISMIC Preformonce Category B, C & D
General Pile Data

Precost Concrete pile

CAST—IN-PLACE Concrete pile

CAST—IN-PLACE Concrete pile and Timber Pile
CAST—IN-PLACE Concrete pile

CAST—IN-PLACE Concrete pile (SEISMIC PREFORMANCE
CATAGORIES B, C & D)

CAST—IN-PLACE Concrete Piles (20" & 24")

Steel Piles
Steel Bearing Pile (Hammer energy based on Pile Length)
Steel Bearing Pile (Hammer energy bosed on Design Bearing)

Details

Timber Piles
Steel Piles
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MISSOUR| STANDARD PLANS FOR HIGHWAY CONSTRUCTION

Concrete Piles (PRECAST) (702.01)
Concrete Piles (PRESTRESSED)(702.01)
Concrete Piles (CAST-IN-PLACE)(702.02)

REVISED: OCT. 1992 SEC 3.74 i




DESIGN

PILE CAPACITY

SEISMIC PERFORMANCE CATEGORY A
DESIGN BEARING

*DESIGN BEARING IS THE ACTUAL COMPUTED LOAD ON A PILE DUE TO ALL
DEAD AND LIVE LOADS AND OTHER APPLICABLF FORCES WHICH MAY ACT ON THE
STRUCTURE. THIS LOAD SHALL BE THAT PRODUCED BY USING THE MINIMUM NUMBER
OF PILES WHICH GIVE LOADS NOT EXCEEDING THE MAXIMUM CAPACITIES; OR
THAT NUMBER OF PILES REQUIRED BY SPACING CONSIDERATIONS, MINIMUM NUMBER
OF PILES IN A GROUP, ETC.

FRICTION PILE

THE “DESIGN BEARING” FOR FRICTION PILE USED IN PILE TABLES ON PLANS
SHALL NOT FALL BELOW THE MINIMUM ( ) OR EXCEED THE MAXIMUM CAPACITIES
SHOWN IN THE “PILE CAPACITIES” TABLE { % ). THE LOAD ON A FRICTION
PILE MAY BE LESS THAN THE MINIMUM CAPACITY SHOWN, BUT TENSION ON A
PILE WILL NOT BE PERMITTED.

{ ) IF THE “DESIGN BEARING” FOR FRICTION PILES FALLS BELOW
THE MINIMUM, SHOW THE MINIMUM VALUE {(SHOWN BELOW) ON THE FRONT
SHEET OF PLANS.

(1?%) UNLESS A HIGHER LOAD IS INDICATED ON THE DESIGN LAYOUT SHEET.
HIGHER VALUES FOR FRICTION PILES MAY BE ESTABLISHED BY LOAD TESTS.

POINT BEARING PILE
" »DESIGN BEARING” FOR POINT BEARING PILES WHICH ARE TO BE DRIVEN TC ROCK

OR OTHER POINT BEARING MATERIAL SHALL BE DESIGNED FOR 9000 PSI, UNLESS
THE DESIGN LAYOUT SPECIFIES OTHERWISE. SEE THE “PILES CAPACITIES® TABLE.

PILE CAPACITIES
NS

(TONS)
* TYPE AREA POINT BEARING
%  (STEEL) (IN.2) (PSI)
6,000 2,000 12,000
goxe L oB®m oL % o % ox K
X .
aK.HPM. X 73 :: 21.46 65 97 129

(MAX.) (MIN.}

% precasT (16%) ¥ 32 20 ¥ SURVEYS AND PLANS STD. 702.0
s AND PRESTRESSy %

CIP (147) 20 20 SURVEYS AND PLANS STD. 702.02
¥ TIMBER (12°) ¥ 24 16 ¥ NONE

NETIMBER (15") EE 30 20 35 NONE

REVISED: FEB. 1991 SEC. 3.74



PILE CAPACITY DESIGN

SEISMIC PERFORMANCE CATEGORY B,C & D

DESIGN BEARING

"DESIGN BEARING” IS THE ACTUAL COMPUTED LOAD ON A PILE DUE TO ALL .
DEAD AND LIVE LOADS AND OTHER APPLICABLE FORCES WHIZH MAY ACT ON THE
STRUCTURE. THIS LOAD SHALL BE THAT PRODUCED BY USING THE MINIMUM NUMBER
OF PILES WHICH GIVE LOADS NOT EXCEEDING THE MAXT'“JM CAPACITIES; OR
THAT NUMBER OF PILES REQUIRED BY SPACING CONSIDERATIONS, MINIMUM NUMBER
OF PILES IN A GROUP, ETC.

FRICTION PILE

THE “DESIGN BEARING” FOR FRICTION PILE USED IN PILE TABLES ON PLANS
SHALL NOT FALL BELOW THE MINIMUM ( ) OR EXCEED THE MAXIMUM CAPACITIES
SHOWN IN THE “PILE CAPACITIES” TABLE (3% ). THE LOAD ON A FRICTION
PILE MAY BE LESS THAN THE MINIMUM CAPACITY SHOWN, BUT TENSION ON A

PILE WILL NOT BE PERMITTED FOR A.A.S.H.T.0. GROUP I THRU VI _LOADS.

FOR EARTHOUAKE LOADS ONLY THE MINIMUM LOAD ON A PILE SHALL BE THE
ALLOWABLE UPLIFT FORCE SPECIFIED FOR PILES IN BRIDGE MANUAL SECTION 3.71
UNDER SEAL COURSE DESIGN.

{ ) IF THE “DESIGN BEARING* FOR FRICTION PILES FALLS BELOW
THE MINIMUM, SHOW THE MINIMUM VALUE (SHOWN BELOW} ON THE FRONT
SHEET OF PLANS.

(1?*) UNLESS A HIGHER LOAD IS INDICATED ON THE DESIGN LAYOUT SHEET.
HIGHER VALUES FOR FRICTION PILES MAY BE ESTABLISHED BY LOAD TESTS.

POINT BEARING PILE
1.) A.A.S.H.T.0. GROUP T THRU VI LOADS AS APPLICABLE

*DESIGN BEARING* FOR POINT BEARING PILES WHICH ARE 70 BE DRIVEN TO ROCK
OR OTHER POINT BEARING MATERIAL SHALL BE DESIGNED FOR 9000 PSI, UNLESS
THE DESIGN LAYOUT SPECIFIES OTHERWISE. SEE THE "PILES CAPACITIES* TABLE.

PILE CAPACITIES

(TONS)
*  1vee AREA POINT BEARING
¥  (STEEL} (IN.2) (PSI)

6,000 9,000 12,000
Yeexel B8 4 ¥ X B o+ K
aié'Hpu. X 73 21.26 65 * 97 129

(MAX.) (MIN.)

3§ TYPE ¥ CAPACITY jﬁ STANDARD

¥ precasT (167) ¥ 32 20 ¥ SURVEYS AND PLANS STD. 702.0!
s AND PRESTRESS .y *

cIP (14") 30 .20 SURVEYS AND PLANS STD. 702.02
»* €IP (20") % 40 50 % SEE SPECIAL BRIDGE

c1p (247) 48 30 STANDARD LIBRARY DETAIL
¥ TIMBER (127) ¥ 24 16 ¥ NONE

TIMB 15%) 30 20 0

2.) EARTHQUAKE LOADS
MAXIMUM PILE LOAD
UNDER EARTHQUAKE LOADING CONDITIONS ONLY, THE ULTIMATE CAPACITIES FOR
STEEL POINT BEARING PILES IS TwO TIMES THE VALUE SHOWN IN THE ABOVE TABLE.
FOR FRICTION PILE THE ULTIMATE CAPACITY UNDER EARTHOQUAKE LDADING IS
1.5 TIMES THE VALUES IN THE ABOVE TABLES. i
NOTE: SEE GENERAL NQOTES SECTION FOR THE PROPER METHOD FOR SHOWING THE DESIGN
BEARING VALUES ON THE PLANS.

REVISED: NOV. 1991 SEC. 3.74 1.1.2



DESIGN
GENERAL_PILE DATA

ACCURACY REQUIRED

. ALL CAPACITIES SHALL BE TAKEN TO THE NEAREST | (ONE)} TON. LOADS SHOWN
ON PLANS SHALL NOT INCLUBE OVERSTRESS PERCENTAGES FOR WIND, TEMPERATURE, ETC.

MAXIMUM SPECIFIED PILE LENGTHS
STEELO....‘..IIO'NO LIMIT
CAST-IN-PLACE....NO LIMIT

pRECAST....--....&O
TIMBER.C.-....oboso‘

TEST PILE
LENGTH SHALL BE PILE LENGTH SPECIFIED + 10'.

WHEN TEST PILES ARE SPECIFIED TO BE DRIVEN-IN-PLACE THEY SHALL NOT
BE INCLUDED IN THE NUMBER OF PILES INDICATED IN THE ~PILE DATA" TABLE.

PRECAST AND PRESTRESSED PILES

WHEN -PRECAST PILES ARE SPECIFIED, THE USE OF PRESTRESSED PILES AS
AN ALTERNATE WILL AUTOMATICALLY BE PR&VIDED gY THE PILE STANDARD.

TIMBER PILE

. WHEN 15" TIMBER PILES ARE SPECIFIED AS AN ALTERNATE TO CAST-IN-PLACE
CONCRETE PILES, THEY MAY BE USED FOR FOUNDATION PILES UNDER THE
INTERMEDIATE BENTS. THEY SHALL NOT BE USED UNDER PILE CAP END BENTS.

. LOAD TEST PILE

WHEN LOAD TEST PILE ARE SPECIFIED, THE BEARING VALUE SHALL BE
gg'é{E:RM%ggDAB; AN ACTUAL LOAD TEST IN ACCORDANCE WITH MISSOURI STD.

STEEL PILE

ALL STEEL IN STEEL PILING SHALL BE A36 UNLESS EARTHOQUAKE DESIGN
REQUIRES A572 (50 KSI) STEEL FOR BENDING STRESSES.

. NOTE: FOR_PREBORING FOR PILES SEE SECTIONS 702.4.3 AND 702.6.6 OF THE STANDARD
SPECIFICATIONS.

REVISEDt-DEC. 1991 SEC. 3.74 1.1.3




PRECAST CONCRETE PILE

The details of precast concrete piles will be as indicated on

Survey and Plans Drawing — 702.01.

When precasl piles are speci-—

fied, the use of prestressed piles as an alternate will automati-

cally be provided for by the pile slandara.

Indicate hammer energy 1in
ft-1bks) on the Design Plans.

Minimum hammer energy is 8,000 fl-lbs.

3446 3 36 35 30 33 4 33 33033 3 3R IR 3R 30 I I
PILE # DCTAGONAL # OCTAGONAL

LENGTH #
#

(FL) # Wl.

20 #*
30 *
40 #
S0 #
60 *

CONSTANT

SECTION =
335 95 30 30 33 4 35 3E3E 30 2 30 30 9T F 430 3 SR 0 S SE 3 30303

# Wt. (lbhs)

4,100
&,300
8,500
10,700
12,900

(lbs)

3
3*
3*
%

*

TAPERED

3,700
5,000
&, 100
8,300

343 4 35 3¢ 3F T3 3 36 363 36 30 JE 30 3 H6 3 A Se SR R

Energy required = 1wb
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100

13000

12000

11000

10000

9000

8000

7000

6000

2.1

LBS.

HAMMER ENERGY - FT.



DESIGN
CAST-IN-PLACE CONCRETE PILE

DETAILS - MISCELLANEOQUS

THE DETAILS OF CAST-IN-PLACE PILES WILL BE INDICATED ON SURVEYS AND PLANS
. STD. DRAWING 702.02, EXCEPT THAT THE SHELL AND LOCATION TYPE MUST BE INDICATED
ON THE DESIGN PLANS AS SPECIFIED ON THE DESIGN LAYOUT,

THE KIND AND TYPE OF CAST-IN-PLACE PILES SHALL BE INDICATED IN THE “PILE
DATA” TABLE ON THE DESIGN PLANS.

THE KIND OF PILE WILL BE SPECIFIED ON THE DESIGN LAYOUT.

THE TYPE OF PILE, TRESTLE OR FOUNDATION, MAY BE SELECTED FROM THE ILLUSTRATIONS
SHOWN BELOW. WHEN THE ILLUSTRATIONS INDICATE THAT THERE WOULD BE BOTH TRESTLE AND
FOUNDATION PILES ON THE SAME STRUCTURE, USE ALL PILES AS TRESTLE PILES THROUGHOUT
THE STRUCTURE REGARDLESS OF THE TYPE OF BENT,

THE SHELL, THICK OR THIN, WILL NOT BE INDICATED IN THE “PILE DATA* TABLE
UNLESS SPECIFIED ON THE DESIGN LAYOUT.

=

TRESTLE

FOUNDATION IJ

STREAM CROSSING

a

FOUNDATION
Iﬂ_@«— FOUNDATION %
STREAM CROSSING
NOTE:
% FOR SEISMIC CATEGORIES
B, C & D SEE SHEETS NO.
USE THICK SHELLS ONLY.
FOUNDATION
FOUNDATION
. GRADE SEPARATION

REVISED: AUG, 1992 SEC. 3.74 1,2,2




DESIGN

CAST—IN-PLACE CONCRETE PILE
(No Mandrel)
TIMBER PILE & TRESTLE OR_FOUNDATION PILES

FT-LBS) ON THE DESIGN PLANS.

. THE MAXIMUM LENGTH OF TIMBER PILES ALLOWED 1S 50 FEET.
INDICATE HAMMER ENERGY IN "PILE DATA" TABLE (NEARST 100

— 14000
MINIMUM HAMMER ENERGY IS 8000 FT-LBS. :t | | -+
HAMMER ENERGY (114" TRESTLE PILE
“.t!l#“‘.tltt.‘t-i‘ll"‘t““l‘t""" T (37 LBS./LIN FT )
PILE =+ 14" CIP + 14" CIP 1/4" THICK.
LENGTH » TRESTLE « FOUNDATION y,
ESEEESSERBISEEISE NI SFRUBERRAEINAERRRAEE y 12000
(FT) o« ( FT. LBS) = (FT. LBS) .
20 * 2220 * 1680
40 + 4440 . 3360
60 + 6660 . 5040
80 « B880 » 6720
100 « 11100 * 8400
120 13320 N 10080 10000
O“t“‘l..t‘t“t‘tti‘.‘tt'l“#ttt‘t‘ttt y .
ENERGY REQUIRED = 3wL (FT-LBS) / gg
W = WT. PER FT. OF PILE 4 L, -
{ = LENGTH OF PILE y
'—
4 80004-
4 I
2 4
R W
' — == MINIMUM =
15" CREOSOTED - - HAMMER &
TIMBER PILE . >
(SOLBS/FT.) amom
o o
Py Ll
% =
<<
v T
Pl
—Lry 4000
14" FOUNDATION PILE
(28 LBS./LIN, FT.)
b/ 3/16" THICK.
/
2000
. 20' 40' 60 80* 100" 120"
NOTE: DETERMINE HAMMER ENERGY FOR 20 INCH AND 24 INCH CIP PILE BY ENERGY = 3WL.

REVISED: OCT. 1992

SEC 3.74 1.2.3




DESIGN

CAST—IN-PLACE CONCRETE PILE
{No Mandrel)
 TRESTLE _PILES

INDICATE HAMMER ENERGY IN "PILE DATA" TABLE (NEARST 100

FT-LBS) ON THE DESIGN PLANS.

MINIMUM HAMMER ENERGY !S 8000 FT-LBS.

HAMMER ENERGY

BESAEIINFTINRBISIENNSEEESEREIEBRRRRRRES
PILE . 20"CIp * 24" CIP
LENGTH = TRESTLE . TRESTLE

tEZ SRR RS R R 2R

(FT) *« FT-LBS . FT-LBS
20 ] 4800 . 7680
40 . 9600 * 15360
60 * 14400 * 23040
80 *+ 19200 . 30720
100 « 24000 * 38400

120 + 28800 * 46080

Y T T T T T TP TRPTILrev LY
ENERGY REQUIRED = 3wl (FT-LBS)

W = WT, PER FT. OF PILE

"L = LENGTH. OF PILE

60000

¥ 1
24" TRESTLE PILE

(128 LBS./LIN. FT.) .
172" THICK. ~a . |, b
vt 30000 =
= oy —4 3
- I
20000
i’
-
20 10000
-ﬁ\ 8000
. TRESTLE PILE
“MIN | MUM (80 LBS./LIN. FT.)
. HAMMER 3/8" THICK.
20" 40" 60" 80" 100'

120*
NOTE: DETERMINE HAMMER ENERGY FOR 20 INCH AND 24 INCH CIP PILE BY ENERGY = 3WL..

NEW: OCT. 1992

SEC 3.74

1.2.3.1



DESIGN

CAST-IN-PLACE CONCRETE PILE IN SEISMIC PERFORMANCE CATEGORIES B, C & D (®)

14" CIP piles shall be used whenever possible.
. 20" and 24° CIP plles may be used In categories C & D when necessary.

3-#4 Stirrups & 3" cts. .
15* Pile Cap Intermediate Bent

. rw f} 18° Pile Cop End Bent
o~ 18 Pile Footing
- \ ﬁ Determination of Selsmic Moments In Piles
@ in Llquefaction Areas
30
::% 1 y CIP Concrete Piles in Footings
)
= Determine Moment as M = Pgl,/2.
~0 /
e
mno — Bottom of CIP Concrete Pilae Cap Intermediote Bents
beam cop or
footing Category B (Good Soil Only, see bridge
24 monuail section 1.2 Page /.1
ggu%ag;:: (min) Determine Longitudinal Moment
) Vert. reinforcement as M = P L.

Daetermine Tronsverse Moment

tobie bel
(see tabie below) as M = PL,/2.

Cotegories C & D

] See Bridge Monuo! Section 1.2
page 7.5.7 for example of moment
caiculation in seismic categories
C and D.

. - Definition of Varicbles

Py = Transverse lateral load per pile.

TYPICAL CAST-IN-PLACE PILE
Pq = Resuitont of longitudinal &

transverse laterci load per pile.
Permissilble Pllie Size In Seismic Zones L = Distonce from point of fixity to
top of beam cap.

Pile Nominal Design Vartical . . .

Size |Thickness | Thickness Reinforcemant(ss) L, = Distance from point of fixity to
(0.d.) (in.} (in.) (min.) ¢ of beam cap.

14 ,250 .156 6-#5's L, = Cistance from point of fixity to

: bottom of footing.
20.- 375 266 8-#6's K = Effactive |9ngth fuctor
KL
24" .500 .375 12-#6"'s Note: Use max. "R_ = 120

Note: Design thickness is the nomina! thickness
less 12.5% for fobrication tolercnce less 1/167
for corrosion. (A.A.5.H.T.0. 4.5./4, AW A-572)

(#s) See A.A.S.H.T.O. Stondord Specification for Seismic Design of Highway Bridges 6.4
and 6.3.1 (c)

ate:
Specify trestie type only and check induced seismic moment at point of fixity.
(#) Friction piles in seismic performance categories B, C & D shall be cost-in-place stesl
pipe pile only.
REVISED: June 1896 SEC. 3.74 1.2.4

P = Longitudinal lateral lood per pile.

.6)
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Cut-0Off Etev.

////r-—- Cut-Off Elev.

sl

in,

(::)‘5-20“ o.d, wvelded or secmless steel pipe

cast-in-ploce trestle pile
(Nominal wall thickness = .375",
ASTM A-252 Grode 2 or J3)

%“ Closure Plate

AASHTO M182

WELDEP "R SEAMLESS STEEL PIPE

WELDE
IN-PLACE PiLE c

N
-~
(o]

Note: All concrete for cost-in-place piles shall be
Class B1,

Welded or seamless steel pipes shall meet the
raquirements of A.S.T.M, specification A-252, Grade 2
or 3, and the 3/4" closure plates sholl meet the
requirements of AASHTO M183.

Grade 2 Fy 35,000 psi.
Grade 3 Fy 45,000 psi.

Where 3/4" closure plotes are required for tips
of pipe piles they shall not project beyond the outside
diometer of the pipe piles. atisfoctorg weldments moy
be mode by beveling tip ends of pipe or by use of
inside backin? rings. In either cose proger gops shall
be used to obfain weld penetration full thicknass of

pipe.

Splice detalls for cast-in-place concrete piles
shall be in accordance with the manufocturers
recommendations.

All splices of shells for cast-in-place concrete
piles shall be made watertight and to the full strength
of the shel! above and below the splice to permit hard
driving without domage. All shells damaged durin?
driving shall be replaced without cost to the Stote,
Shell sections used for splicing shell be ot leost 50"
in length.

Woterjetting permitted with 24 or 20" piles.

%

AST

!n

4

;EMIn.

24" o.d, welded or seamless steal pipe

cast-in-ploce trestle pile

(Nominol wall thickness = ,500",

ASTM A-252 Graode 2 or 3

Closure Plate

AASHTO M183
D OR SEAMLESS STEEL PIPE

-PLACE PILE

S11viia



DESIGN
STEEL _PILE
S1ZE

Steel bearing piles of the following Seclions may be used:

SECTION AREA
HP 10 % 82 weeeesvsansaas 12,35 sq. in.
HP 12 % 53 tcvenveansans 15.58 sgq. in.
HP 14 3 73 1ccevecnannan 21.46 s3. in.

The HP 10 : 42 Section should generally be used unless a
heavier section produces a more economical design. For an
economic comparison, use a price of %27 per lineal fool for
10" piles and $30 per lineal fool for 12" piles. The same
size pile must be used for all foolings on the same bentl.
Pile size may vary from bent to bent.

CAPACITY

The pile indicated shall be designed for 2,000 psi point
bearing, unless the Design Layoul specifies otherwise. When a
very large number of heavily loaded piles is required, the
use of 12,000 psi point bearing with a pile loading lest may
be indicated. Consult the Chief Designer.

PILE TIPS

Pile tip reinforcement shall be used if specified on the
Design Layoutl. .

HAMMER ENERQGY

In calculating the required hammer energy, check tLhe
charts indicated below and enter the larger value in lhe
"pILE DATA" table on the Design Plans.

STEEL BEARING CHART
(Hammer energy based on pile length.)

STEEL BEARING CHART
(Hammer energy based on "Design Eearing".)
(Vertical and Battered Pile)

1f the required batter differs from that indicated,
(2" per t2) and (3" per 12"). on the chart, see the Missouri
Standard Specificatlions.

"Hammer Eneryy Reguired' shall not be given on Plans a-
bove a maximum value of 24,000 ft—-lbs.

Whenever
preferable max
for a greater
around 22,000

the piling situation resulls 1n A& value over a
imum of 22,000 ft-lbs, a redesign shall be made

number of piles so as lto hold the
ft-1bhs. @ value of 24,000 ft-1lbs

value to
will be per-

mitted for only very special situalions where numbers of piles
are limited by censtruction clearances or other circumstances.

REV: AUG. 1986 SEC. 3.74 1.3.1




DESIGN

STEEL BFARING PILE
(Hammer energy based on pile length.)

Indicate hammer energy in "PILE DATA" table (ne

arest 100

ft-1bs) on the Design Plans. - .24000
Minimum hammer energy is 7,000 ft-1lbs. %1
Energy required = 3wbL /5 ]
w = Wt. per ft. of pile i
L = Length of pile 97T. -22000
-9 KSI
> 94T.
12 KS
-20000
¢ %
| ‘A\b $
G/ N
Q; o 18000
S f
1
' 74T. T
12 KSI
1
70T. LA 16000
T !
9EE¥ gp /
65T. 6*
6 KSI @
l ‘ , — , 14000
I IV 4 | 1 bl
1 I H HRE H ! |
1 i , : 1 | ! | i
: 1. i ™1 7 1 * 1
; 56T. -
: f 9 KSI ! :
it mm e : 12000
- ! T [
T - |
EEERE RERY T
e mmmy JmE- L N ARy (ANREERERREREEE T
T T 6 KSI SEERE P SN SRS SSS RN N E IR
= — f —_— ———+ 10000
v] l f‘lflr i!i'+l§? ;‘ ',l‘ '!;_L?lri
' - EREY 48 B ‘ RN N BSEEEEE
[Ll —: |'¢;I ]"ll;lfl{“} | '[l i Ji ‘%
Lt I R s t 1 [
ERTRER — L A — ; '
i AT e
H | L: Ll.ﬁ' SIm—li i' |‘:”‘F‘[1‘=: l},. il lill.j: H
Y 318 My s s 57 " e S e a——— 8000
. ! T (RN BBEERER NEE SR
i . RN , IREERRRER R
P AT MINIMUM HAMMER 000
20 40' 60" 80" 100" 120' 140"
LENGTH IN FEET
REyV: AUG. 1986 SEC. 3.74 1.3.2

LBS.

HAMMER ENERGY - FT.



DESIGN

STEEL BEARING PILE

(Hammer energy based on 'Design Bearing".)
(See Missouri Standard Specifications - 702.4.10.)

Indicate hammer energy in "PILE DATA" : m 24000
table (nearest 100 ft-1bs) on the Design FPlans. : H
Minimum hammer energy is ;ﬂ;}' 23000
7,000 ft-1lbs. +f
11 ¥ |
Energy required = 22000
225 » bearing value
21000
7
20000
BATTERED PI 3
{4%" per 12") 19000
; 7
= - 18000
L
7 17000
{ 16060
BATTERED PIL
n n {
(3" per 12”) 15000
!
e R 14000
i j“" ! ir L l]¥l i
" == VERTICAL PILE
- s 13000
E 1 -
! : B
T ; - 12000
; Lid L ;
BATTERED PILE a =
(2" per 12") ;y L 11000
f . R B ;1.
I R L iféé !
, F e mmewn SRS PR 10000
] ! _} ! EE REEW
:; '11 !" E ‘\'1 !
iy ! i it s ol
i Ewamaw B S S S B ERE 9000
e /i A ESSEEeesEssess mewas nam
! » i ] | N SR BEE
‘i I | b : Itl l-li — ; ] 8000
I N 1 ! Pl — L. ]
1 i 1 H iR H T
] 1 T ek MINIMUM HAMMER 1
} ] | I . P T 7000
10 30 50 70 90 110
PILE BEARING VALUE - TONS
REV: AUG. 198¢ SEC. 3.74 1.3.3

LBS.

HAMMER ENERGY - ET.




DETAILS

TIMBER PILES

% 7/16"% holes for
3/8" x 3" lag screws

Pc. 8" diameter
standard pipe

l 3/8" bent plate
A (Let plate project beyond pipe about 1/8")
Note: See Missouri SECTION A-A
Std. Spec. 702.2.6
and 1050.7 DETAILS OF PILE SHOE
€ 11/16"% nholes for
5/8" x 6" lag screws
PLAN
___r_____g__. 4'-0" Pc. standard pipe
P S (12" diameter for trestle pile,
. E“"gr“‘ 14" diameter for foundation pile)
R
-A\QJ
=N=[_- .
ol Jef I
! ot . € 11/16"P holes for
ol ¢ 5/8" x 6" lag screws
1 S
~| © i
1_tey ___ Note: See Missouri Std.

Spec. 702.4.5.3
ELEVATION

DETAILS OF PILE SPLICE

REvV: AUG. 1986 SEC. 3.74 2.1




REV:

STEEL PILES

AUG.

DETAILS

/~ Butt splice (if

( reguired). Top of
lower section to be
cut square.
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THIN_ UNFDRM _TAPERED THIN STEP-TAPERED OR WELDED OR SEAMLESS STEEL PIPE
CAST-~IN-PLACE PILE UNIFORM DIAMETER CAST-IN-PLACE

CAST- IN-PLACE

(Foundations only)

{Foundations only)

THIN SHELLED TYPES

(DRIVEN WITH CORES OR MANDRELS)

THICK SHELLED TYPES

Note: No Cut-Off

shall be mads

GENERAL NOTES:
All concrels for Cost-in-Ploce plles shall be Closse B1.

Thin shalled typee, driven with cores or mondrals, shall
hove a nominal thickness of 20 GA. ond shall, in every cass, hovs
such odditiongl thicknses os may be rc?uircd to provide sutticient
strength to withstond driving without n{ury ond to resist
hormful distortien or bueklln, dus te sail pressure after baing
driven ond ths mondral removed.

Thick shelled types, driven without cores or mondrels, welded or
ssomiess stesl pipes, shatl meat the regquirements of A.S,T,M,
-:'cifleullun A-252, Grodes 2 e¢r Grede and the 3/4“ clossurs plates
shal | mest the raqulremants’ of AASHTO W1k3,

Thick shelied types, driven without cores or mondrels, fluted pipes,
shal|l mest the requirements of lgnei'lcctlon SAE-1010 or SAE-1015 and
the forged stesl lips or noses shall mest the requirements of SAE-1020.

The minimem wall thloknass of any spot or local orec of ony Ltype
::fli shall net be more thon 12.5% under the epecified nomingl
cknasse.

Where 3/4" tlosure pletes are required for llgl af pipe th'Y shali
not pro{uci beyond the outside diomater of the 7 pe piles. Sotisfaclory
weidments may be rode by bevellng tip ends of pips or by use of [neide
backing rings, tn elther case propar gepe shall ba used to obtain weld
penstration full thicknees of pips.

Splice detolle for cest-in-piace concretle plles shall be In
gccordance with the manufocturers recommendotions,

the tapered ssctian All spticew of shalls for cast-in-ploos c:n?roll piles nholl be made
' .

watsrtight and to the full etrength of the
splice {o premit hord driving wilhout doroge. All shalls domaged
guring driving sholl be repioced without cost to the statae, Sgul!
ssctions used for splicing shall be ot lecet 510" in langth., Tha
splice ot top of topered sectian shall be of least 3:0" befow etream
bed for intarmsdiate trestis typs bents.

1 above and bslow the

Stesl Shet) Thickness
Foundoliont

Trastie:

7 Goge {Nominel)}
3 Gags

Nominal )

SAE-1010 Or SAE-1015

Continuaus weld

SAE-1020

.

FLUTED TYPES
CAST—IN-BLACE PILE

(Foundations or Trestles on specifiad) (Foundations or Tresties as spscifled) TV:EnafkgglNY

(DRIVEN WITHOUT CORES OR MANDRELS)
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